This paper uses panel data from South Africa to examine the effect of household characteristics on poverty and living standards and how they have changed over the five years following the dismantling of apartheid. I estimate the standard of living using two alternative methodologies. First, I use probit analysis to examine the poverty status of the household. Second I use quantile regressions to examine the standard of living of the household at different points on the income distribution. The main measure of the standard of living is per adult equivalent household income, which adjusts household income by the scale and composition adjusted household size. The estimation results show that the sex of the household head, the education attainment of the household head, ethnicity and region of residence have significant effects on both the poverty status and standard of living of the household.
the dismantling of apartheid, such official policy of classifying individuals on the basis of race and skin colour no longer exists. However the legacy and history of the years of injustice is difficult to forget and is apparent in the form of wide divergences on the standard of living of the different segments of the population. The important question now is whether the dismantling of apartheid has resulted in improvements in living standards among the vast majority of South Africans. Using two comparable data sets, one from a survey conducted in 1993 just prior to the first democratic election in South Africa and one in 1998 this paper seeks to examine that question.
To examine this broad question of how standards of living have changed over the period [1993] [1994] [1995] [1996] [1997] [1998] , the first task is to evaluate the effects of various household characteristics on the standard of living of the household. The specific questions that I seek to examine in this paper are as follows. First, do female-headed households do worse than their maleheaded counterparts? This is a question of significant policy concern particularly if, as has often been argued, women face significantly higher constraints to income earning opportunities. Estimation results show that in 1993 female-headed households were significantly worse off -poverty rates were significantly higher and living standards significantly lower for female -headed households relative to male-headed households. This leads to the obvious follow-up question. How has the gap between female and male-headed households changed over time -has the gap worsened or has the situation improved for the female -headed households relative to their male-headed counter parts? The data collected in 1998 allows examination of this issue. Second, do educated households perform better? Education and investment in human capital are universally recognized as essential components of economic development in any country. Education endows individuals with the means to enhance their skills, knowledge, health and productivity and also enhances the economy's ability to develop and adopt new technology for the purpose of economic and social development. Given these benefits from education, increasing education levels is an important concern for policy makers everywhere. Racially segregated education was a central pillar propping up the apartheid system in South Africa. The 1953 Bantu Education Act centralised the control of Black education and linked education expenditure on the Blacks to tax receipts from the Blacks. This resulted in a wide disparity in education expenditure among the different races. In 1989 for every Rand spent on a Black student, R2 was spent on a Coloured student, R3 on an Indian student and R4 on a White student. This however also resulted in very high premium to education among the Blacks. Mwabu and Schultz (2000) find that in 1993, the percentage wage gains associated with additional years of primary, secondary and post secondary education were substantially higher for the Blacks, compared to the Non-Blacks. As barriers to educational attainment and employment are dismantled in South Africa, wage differences between races are likely to decrease while the wage difference within races are likely to increase. The use of data from two different time periods and the use of quantile regressions allow examination of this issue. Third, because of the policies followed by the South African government during the apartheid era, Black households have generally performed significantly poorly compared to households belonging to the other races, specially the Indian and White households. Has the situation improved for the large majority of the Black households in the years following the end of apartheid? That is the third major question that I examine in this paper. Given data availability one is however only able to examine the differences between the Black and Indian households.
For estimation purposes, I use a panel data set comprising of 1132 households residing in the Kwazulu-Natal province of South Africa. These households were first surveyed in 1993 as a part of the national South African Integrated Household Survey. In 1998, the Black and Indian households from the original (1993) sample who resided in Kwazulu-Natal were re-interviewed. The use of a panel data set allows one to track the same set of households over the period 1993. However the sample is not nationally representative and is not even representative of the population of Kwazulu-Natal in 1998.
The rest of the paper is examined as follows. Section II presents the Data, selected descriptive statistics and the estimation methodology. Section III discusses the results -first the results on poverty status (Section III.1) and then the results on standards of living (Section III.2). Section IV concludes.
II. Data, Selected Descriptive Statistics and Methodology
Two different data sets are used in this paper. I use the South Africa Integrated Household Survey (SIHS) 1993 data and the K wazulu-Natal Income Dynamics Study (KIDS) 1998 data.
The SIHS data was obtained from a survey conducted jointly by the World Bank and the South Africa Labour and Development Research Unit (SALDRU) at the University of Cape Town, as a part of the Living Standard Measurement Study (LSMS) in a number of developing countries. In South Africa the survey was conducted in the nine months preceding the historic 1994 elections. The main instrument used in this survey was a comprehensive household questionnaire covering a wide range of topics including demography, household services and expenditures, educational status and expenditure, remittances and marital maintenance, land access and use, employment and income, health status, expenditure and anthropometry. The data set is unique because it is the first survey that covers the entire South African population, including those in the predominantly Black "homelands".
1 The complete sample consists of approximately 9000 households drawn randomly from 360 clusters. The questionnaire and summary statistics are contained in SALDRU (1994) . Households in the SIHS data set that resided in the Kwazulu -Natal province were re-interviewed in 1998 for the Kwazulu-Natal Income Dynamics Study (KIDS). The KIDS data set is the outcome of a collaborative project between researchers at the University of Natal, University of Wisconsin-Madison and the International Food Policy Research Institute (IFPRI). Details of the KIDS data set may be obtained from May, Carter, Haddad and Maluccio (2000) and Maluccio, Haddad and May (2001) . Kwazulu-Natal is the home of a fifth of the population of South Africa and was formed by combining the former Zulu Homeland and the province of Natal. 12% of the population of Kwazulu -Natal are Indians, 85% are Blacks and the remaining are of European descent (primarily British). The panel data set that I use in this paper therefore comprises of households that were interviewed both in 1993 and in 1998. Households were re -interviewed over a three-month span stretching from March to June 1998. White households interviewed in Kwazulu -Natal in 1993 were few and clustered, and therefore the White households were eliminated from the new survey.
2 More than 80% of the original sample of Black and Indian households were successfully re -interviewed and in comparison with other panel data sets, given the length of time between the surveys and given the mobility of the South African population an attrition rate of less than 20% is extremely satisfactory. The final data set used for estimation purposes consists of 1132 households of whom 964 are Black and the remaining are Indians. I measure the standard of living using two alternative methodologies. First, I use probit analysis to examine the poverty status of the household. Second I use quantile regressions to examine the standard of living of the household at different points on the income distribution. The main measure of the standard of living is per adult equivalent household income, which adjusts household income by the scale, and composition adjusted household size. The poverty line is also computed taking into account the scale and composition of the household. I estimate the probability of being poor by considering a probit estimation where the dependent variable is POV (as defined above). The poverty status depends on a set of household characteristics (including the race of the household) and region of residence. The explanatory variables included are the age (AGEHD), squared of the age (AGEHD2) and a dummy to indicate whether the household head is female (FHH) the highest level of education attained by the household head, which is measured by including three dummies: EDUCHD1, EDUCHD2, EDUCHD3.
3 I also include as explanatory variables the total number of children in the household (TOTCHILD), the total number of adults in the household (TOTADULT) and the total number of elderly in the household (TOTELDER). Individuals aged less than 18 years of age are categorised as children, males aged 18-64 and females aged 18-59 are categorised as adults and males aged 65 or higher and females aged 60 or higher are categorised as elderly. The definition follows the official definitions of the South African government. There is a social pension program in South Africa and every male aged 65 or higher (officially classified as elderly male) and every female aged 60 or higher (officially classified as elderly female) is eligible for social pension (subject to a means test). Note that both household size and composition are assumed to be exogenous. Edmonds, Mammen and Miller (2001) and Maitra and Ray (2001) argue that in the context of South Africa household composition cannot be regarded as necessarily being exogenous. While these are important issues they are ignored in the context of this paper. To account for the race of the household I include a race dummy (BLACK). Since standards of living vary significantly across regions, I also include dummy for rural residence (RURAL). This region of residence is of particular importance in the South Africa since movement and ownership of assets was restricted for the Non-Whites during the apartheid era. I estimate changes in living standards from 1993 to 1998 by using quantile regressions 3. EDUCHD1 takes a value of one if the highest level of education attained by the household head is primary school, EDUCHD2 takes a value of one if the highest level of education attained by the household head is more than primary school but less than secondary school and EDUCHD3 takes a value of one if the highest level of education attained by the household head is more than secondary school. The reference dummy is that the household head has no education.
(see Koenker and Bassett (1978) , Buchinsky (1998) and Deaton (1997) ). The use of quantile regressions allows one to examine whether the relationship between a particular explanatory variable and household income affected by the position of the household on the income distribution. Ordinary least square regressions impose the constraint that the effect of a particular explanatory variable is the same for the different income groups thereby estimating at the mean. The quantile regressions on the other hand allow the determinants of living standards to vary between the different income groups. Moreover the use of quantile regressions allows us to better account for heteroskedasticity in the data. The advantages of using quantile regressions over OLS are wonderfully described by Deaton (1997) , pages 78-85. Quantile regressions can be best explained by illustrating the median regression where the estimates are obtained by minimising the absolute sum of error (rather than minimising the sum of squares of errors as in OLS estimation). It is also known as the Least Absolute Deviation or LAD estimator. The median regression coefficients are obtained by minimising ξ where
. So, the first order condition for this problem is given by:
Quantile regressions other than the median can be defined by minimising:
which is equivalent to the median regression if given by
The estimated coefficients denote inter-quantile differences in living standards. Once again the standard errors are obtained by bootstrapping, with 100 replications. Quantile regressions have often been used to estimate the wage premium of years of schooling (in the labour literature -see Buchinsky (1998) ). In the context of South Africa, Thomas (1996) has used quantile regressions to estimate the returns to education by race and Schultz (1996, 2000) use quantile regressions to estimate education returns across quantiles of the wage function. Anderson and Pomfret (2000) use quantile regressions to estimate changes in living standards in the Kyrgyz Republic over the period [1993] [1994] [1995] [1996] (during transition to the market economy). Table 1 presents selected descriptive statistics for the SIHS 1993 and the KIDS 1998 data sets respectively. Notice that compared to 1993, the poverty rates are actually slightly higher in 1998 overall and this is partly due to the increase in the extent of poverty among the Indian households. What is interesting is that average per adult equivalent income has increased for all households and separately for both the Black and the Indian households over the period 1993-1998. This could imply that the distribution of income has worsened over the period. However one must note that neither the 1993 nor the 1998 poverty rates are representative of the poverty rate for the whole of South Africa, the latter are not even representative of the poverty rate in Kwazulu -Natal in 1998. This stems from the fact that the re-interviewed households did not constitute a representative sample of the population residing in Kwazulu-Natal province in 1998. Overall and separately for Black and Indian households, the number of female headed households has increased from 1993 to 1998. Finally, it is also worth noting that overall and separately for the Black and Indian households, the number of households where the household head has no education has decreased in the years following the end of apartheid. Table 1 also presents per adult equivalent income at the 5 quantiles. Note that compared to 1993, per adult equivalent income is higher at every quantile, both for Black and Indian households. 
Probability of Being Poor
Tables 2 and 3 present the probit results for the poverty status of the household. I present the estimates for both the year specific regressions (Table 2 ) and also for regressions on the pooled data (Table 3 ). The dependent variable POV is a zero-one dummy that takes a value one if the household is poor.
4. In 1993 the official exchange rate was $1 US = R3.5. In 1998 the exchange rate was $1 US = R6. Table 2 presents the marginal effects for the year specific regressions on the poverty status of the household. I present the marginal effects and not the coefficient estimates as the former are more easily interpreted. The results are quite illuminating. Both in 1993 and in 1998, female -headed households were more likely to be poor, and interestingly the effect of the sex of the head of the head of the household on the poverty status is not particularly different in the two years. In 1993, relative to Indian households, Black households were 20.7% more likely to be poor and this probability has decreased to 10% in 1998. This sharp decline in the differences in poverty rate for Black and Indian households over the period 1993-1998 is due to the combination of two factors. First, poverty rates have risen among the Indian households in the sample and second, they have fallen in the Black households. The highest level of education attained by the household head has a significant effect on the poverty status of the household, both in 1993 and in 1998. Relative to households where the household head has no education, households where the household head has primary schooling as the highest level of education attained (EDUCHD1), more than primary but less than secondary schooling as the highest level of education attained (EDUCHD2) and more than secondary schooling as the highest level of education attained (EDUCHD3) had respectively 9.4%, 17.15% and 74% lower probability of being poor in 1993. The corresponding probabilities were 6.4%, 18.2% and 68% in 1998. Notice that it appears that the premium on education has declined at the two extremes, the decline being particularly severe for households where the highest level of education of the household head is primary school. However the premium on education has increased significantly for households where the household head has more than primary but less than secondary schooling. It might be argued that the education level of the household head might not capture the whole story. I therefore re-estimate the model using the years of education of the most educated male and female member of the household. The results show that a year increase in the years of completed schooling (of both men and women) significantly reduces the probability that the household is poor. In 1993 a year increase in the years of schooling of the most educated male reduces the probability that the household is poor by 3.7%, while a year increase in the years of schooling of the most educated female reduces the probability that the household is poor by 1.6%. In 1998, the corresponding probabilities are 3.0% and 4.1%. There is a significantly stronger effect of female education on the poverty status of the household during the period 1993-1998. Finally it is worth noting that both in 1993 and in 1998, the probability of being poor is significantly higher for households residing in rural regions and more importantly the probability of a rural household being poor has actually increased (slightly) over the period [1993] [1994] [1995] [1996] [1997] [1998] . Table 3 presents the random effect probit estimates. important. There are a few results that are really worth noting. First, female-headed households are more likely to be poor. Second, the highest level of education attained by the household head significantly reduces the probability that the household is poor. When I re-estimate the regression using the years of schooling of the most educated male and female member of the household instead of the highest education of the household head, we find that overall an increase in the number of years of schooling of the most educated member of the household results in a significant reduction in the probability that the household is poor and the effect is stronger for females. Third, Black households are more likely to be poor compared to Indian households. The total number of children in the household increases the probability that the household is poor. The probability of being poor is significantly higher for households residing in rural regions.
5. Note that in this case I present the probit coefficients rather than the marginal effects.
Estimates from the Quantile Regressions
I now turn to the quantile regression estimates for per adult equivalent income and expenditure. The regression estimates at the 10 th (q10), 25 th (q25), 50 th (q50), 75 th (q75) and 90 th (q90) quantiles are conducted. As a point of comparison I also present the OLS estimates for per adult equivalent income for 1993 and 1998 and the random effect regression estimates for the pooled data. The OLS estimates for 1993 and 1998 presented in Table 4 show the following. Table 3 essentially show the same results and I will not discuss these results in detail. The standard Hausman Test chooses the Random Effects regression over the Fixed Effects regression.
I now turn to the quantile regression estimates. To examine the robustness of the results, I re-estimated the quantiles individually. The coefficients were identical but the standard errors were slightly different: overall the results were similar and are therefore not presented. The coefficient of FHH is always negative and is always significant for both the 1993 and the 1998 samples. Female -headed households are therefore always worse off compared to male-headed households. For example, at the median (q50) per adult equivalent household income is lower for a female -headed household by R43.31 in 1993 and R57.64 in 1998 . Interestingly the gap between male and female -headed households has decreased over the period 1993-1998 for households at the two extremes (q10 and q90) but has increased elsewhere.
The coefficient estimates for the highest level of education attained by the household head are interesting. The premium on education is higher in 1998 compared to 1993 if the household head has less than secondary schooling (the highest education attained by the household head is primary schooling and the highest education attained by the household head is more than primary but less than secondary schooling -EDUCHD1 and EDUCHD2 respectively). The premium on education is actually lower in 1998 compared to 1993 if the highest level of education attained by the household head is more than secondary schooling (EDUCHD3). For example, in 1993 for the median household, compared to households where the head has no education the per adult equivalent household income is higher by R29.5 if the highest education attained by the household head is primary school (EDUCHD1), is higher by R79.6 if the highest education attained by the household head is more than primary but less than secondary school (EDUCHD2) and is higher by R771 if the highest education attained is secondary school or higher (EDUCHD3).
In 1998, the corresponding premia on education were R30, R127.8 and R683. The premium on education has increased by 2.7% and 60.6% if the highest education of the household head is primary school and more than primary but less than secondary school respectively. On the other hand the premium on schooling has actually decreased by 11.4% if the highest education attained by the household head is more than secondary school. The premium on education (irrespective of the highest level of education attained by the household head) increases as we move up the quantiles. This implies that the premium on education is higher for households at the higher end of the distribution.
Not surprisingly the race of the household has a significant effect on the standard of living. In 1993, relative to an Indian household, at the median per adult equivalent household income was lower for a Black household by R300.74 and this figure fell to R623 at the 90 th quantile. By 1998, the difference between the Black and Indian households appear to have increased at all quantiles (the only exception is the 25 th quantile but even in this case the difference is very small) -down to R367 at the median and to R980 at the 90 th quantile.
Examining the OLS estimates does not capture this aspect -actually the OLS estimates portray a different picture, showing that the difference between the races has actually decreased over the period 1993-1998. The presence of an additional child in the household reduces per adult equivalent household income in each of the five quantiles both in 1993 and in 1998, but interestingly the effect is lower in 1998 compared to 1993. The presence of an additional elderly or an additional adult in the household has very little effect on the standard of living (as measured by the per adult equivalent household income). Finally households residing in rural regions are worse off at every quantile both in 1993 and in 1998. More over it is worth noting that per adult equivalent income is actually lower for rural households in 1998 comp ared to 1993 at all but the 90 th quantile.
A good way of examining how the effect of the different variables change as one moves along the income distribution is obtained by the inter-quantile differences. Table 6 presents the inter-quantile regressions for 1993 and 1998. The following observations are worth noting. First, for both 1993 and 1998, the sex of the household head has very little effect on the inter-quantile differences in living standards. The highest level of education attained by the household head generally has a significant effect on inter-quantile differences, as does the race of the household. Note that the education dummies (irrespective of the highest level of education attained by the household head) are not statistically significant in explaining interquantile difference at the upper end of the distribution (q90 -q75). The premium on education is higher in 1998 compared to 1993 at every quantile with one exception -per adult equivalent income is lower in 1998 compared to 1993 at the 10 th quantile if the highest education attained by the household head is more than secondary school. Finally the coefficient estimate of RURAL is always negative and statistically significant. So far I have used per adult equivalent household income as the measure of the standard of living. As an alternative and also to examine the robustness of the results, I re-estimate using the log of per adult equivalent income as the relevant measure of the standard of living. The estimated coefficients are presented in Table 8 . In this case the coefficient estimates of the dummy explanatory variables can be interpreted in terms of percentage change, relative to the reference category. For example a coefficient estimate of −0.4696 associated with FHH at the 10 th quantile in 1993 implies that relative to male-headed households per adult equivalent income is lower for female -headed households by 46.96%. The following results are worth noting.
1. Per adult equivalent income is significantly lower for female-households relative to male-headed households. The coefficient estimates imply that the gap between male and female -headed households is lower at the upper end of the distribution compared to that in the upper end of the distribution. Interestingly the gap between male and female -headed households has actually widened over the period 1993-1998 for households at the upper end of the distribution but has narrowed for households at the lower end of the distribution. 3. Rural households are significantly worse off compared to urban (and metropolitan households) the condition of rural households have generally worsened in 1998 compared to 1993 -the only exception is for households at the 90 th quantile.
4. Per adult equivalent income is always higher for households where the head is educated, relative to households where the head has no education. Moreover the higher the education level of the household head, the greater is the premium on education. For example for the median household in 1993, relative to households where the head has no education, per adult equivalent income is higher by 20.74% if the highest education attained by the household head is some primary school, is higher by 50.08% if the highest education attained by the household head is more than primary but less than secondary schooling and is higher by 146.68% if the highest education attained by the household head is more than secondary schooling. The corresponding figures for 1998 are 18.45%, 67.82% and 132.45%. Interestingly, the premium to primary schooling is not statistically significant for households at the 10 th quantile. Also note that while the premium on education has always increased over the period 1993-1998 for households where the head has more than primary but less than secondary schooling, the premium to post secondary schooling is generally lower in 1998 compared to 1993 (the only exception being households at the 90 th quantile The regression results show that the sex of the household head, the educational attainment of the household head, ethnicity and the region of residence all have significant effects on living standards of the South African households. The results obtained in this paper are similar to those obtained from both South Africa and elsewhere. Klasen (2000) uses data from South Africa (the national level SIHS 1993 data set) to examine the effect of household characteristics on poverty and deprivation. He finds that rural residents, Blacks, female -headed households and poorly educated families are more likely to be poor and deprived. He argues that while some of the results are likely to be specific to South Africa and the legacy of apartheid, many of the results are likely to generalize to other developing countries. Glewwe (1991) uses data from Cote d'Ivoire and finds similar rural-urban and ethnic differences in welfare. Anderson and Pomfret (2000) use data from the K yrgyz Republic to analyse changes in the determinants of household expenditure during the period of transition (1993) (1994) (1995) (1996) . They apply a quantile regression to a human capital model and find that region of residence, ethnicity and family size are all significant determinants of household expenditure and the standard of living.
IV. Conclusion
This paper uses two comparable data sets from South Africa to examine how poverty and living standards have changed over the five years (1993) (1994) (1995) (1996) (1997) (1998) following the dismantling of apartheid. I examine the effect of household characteristics on the poverty status using probit estimation and estimate the effect of household characteristics on living standards (measured by per equivalent adult household income) by using quantile regressions. The use of the panel data set allows one to track the behaviour of the same households over the five year period following the end of apartheid, a period when South Africa has undergone massive changes. This paper therefore contributes significantly to our understanding of how households have fared during this period. However one must remember that this is neither a national sample nor is it a nationally representative sample Therefore the neither the 1993 nor the 1998 poverty rates are representative of the poverty rate for the whole of South Africa, the latter are not even representative of Kwazulu-Natal poverty in 1998. This stems from the fact that the re -interviewed households did not constitute a representative sample of the population residing in Kwazulu-Natal province in 1998. However these are data constraints and our understanding of the problems facing South Africa will be enhanced if we bear this in mind.
It is worth summarising some of the main results of this paper. First, female-headed households are significantly worse off compared to male -headed households. This is true at all points on the distribution and over the period 1993-1998. Second, Black households are significantly worse off compared to Indian households and it also appears that relative to Indian households the condition of Black households has actually worsened over the period 1993-1998. Third, rural households are worse off compared to urban and metropolitan households, and interestingly except at the 90 th quantile, the condition of rural households had actually worsened over the period [1993] [1994] [1995] [1996] [1997] [1998] . Finally, the premium on education is higher in 1998 compared to 1993 if the household head has less than secondary schooling (the highest education attained by the household head is primary schooling and the highest education attained by the household head is more than primary but less than secondary schooling -EDUCHD1 and EDUCHD2 respectively). The premium on education is actually lower in 1998 compared to 1993 if the highest level of education attained by the household head is more than secondary schooling (EDUCHD3). The premium on education (irrespective of the highest level of education attained by the household head) increases as we move up the quantiles. In South Africa much of the differences in living standards among different segments of the population are the direct result of apartheid policies that denied equal access to education, employment, services and resources to the Non-White population of the country. Following the dismantling of apartheid, such official policy of classifying individuals on the basis of race and skin colour no longer exists. However the legacy and history of the years of injustice is difficult to forget and is apparent in the form of wide divergences on the standard of living of the different segments of the population. While much has been achieved in the five years following the dismantling of apartheid, a great deal more needs to be done to achieve social and economic equality among the different segments of the South African population. 
